We investigate the relations between fuzzy relations and maps on fuzzy sets. Moreover, we give their examples.
Introduction
Jacas and Recasens [7] introduced the notion of fuzzy T-equivalence relation on t-norm. Recently, Höhle [5, 6] developed the algebraic structures and many valued topologies in a sense of quantales and cqm-lattices. Bělohlávek [1] [2] [3] investigate the properties of fuzzy relations and similarities on a residual lattice which supports part of foundation of theoretic computer science.
In this paper, we investigate the relationships between fuzzy relations (L X×X ) and maps on fuzzy sets ((L X ) L X ) on a complete residuated lattice. Moreover, we give their examples.
Preliminaries
Definition 2.1 [1] [2] [3] 9] A triple (L, ≤, ) is called a complete residuated lattice iff it satisfies the following conditions: (L1) L = (L, ≤, 1, 0) is a complete lattice where 1 is the universal upper bound and 0 denotes the universal lower bound; (L2) (L, , 1) is a commutative monoid; (L3) is distributive over arbitrary joins, i.e.
( i∈Γ
(2) The unit interval with a left-continuous t-norm t,
, is a complete residuated lattice.
(3) Define a binary operation
Lemma 2.3 [1] [2] [3] 9] Let (L, ≤, ) be a complete residuated lattice with a strong negation * . For each x, y, z, x i , y i ∈ L, we have the following properties.
If R satisfies (R1) and (R2), R is an -quasi-equivalence relation. If an -quasi-equivalence relation satisfies (R2), R is an an -equivalence relation. 
The Properties of Fuzzy Relations
Then we have the following properties:
Proof.
(1) Φ is join preserving because
Hence Φ has a right adjoint mapping Λ as follows:
Theorem 3.2 We define a mapping
(1) Since Ψ( i∈Γ R i )(λ)(y) = i∈Γ Ψ(R i )(λ)(y) = op i∈Γ Ψ(R i )(λ)(y) , Ψ has a right adjoint mapping Γ with ≤ op =≥ as follows:
y).( by Lemma 2.3(8))
We
Theorem 3.3 We define a mapping
(1) Since Ω( i∈Γ R i )(λ)(y) = i∈Γ Ω(R i )(λ)(y), Ω has a left adjoint mapping Υ as follows: , y) .
Example 3.4 Let ([0, 1], ) be a complete residuated lattice defined as
, we obtain a reflexive and transitive matrix Γ(φ → ρ ) as follows:
, we obtain a reflexive and transitive matrix Λ(ψ → ρ ) as follows: 
